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In group-living animals, the structure of social interactions among group members can have important consequences for individual fitness. Changes in resource abundance can influence social interactions with an expected weakening of social ties during times of resource scarcity. Although human activity and infrastructure often impose a disturbance on animal populations, they can also be a source of reliable resources that are relatively easy to access. We evaluated whether the social networks differed between four spotted hyaena, Crocuta crocuta, clans experiencing contrasting levels of human activity and infrastructure in the Kruger National Park, South Africa. The clan living in an area of high human activity and infrastructure had a less dense social network than the other clans, and the clan living in an area with limited human activity and infrastructure had shorter path lengths than the other clans, suggesting that it had more closely associated individuals. Our results did not support substantial differences between clans in the relative social network positions of animals from different age and rank classes. Contrary to our expectations, we suggest that anthropogenic resources may have weakened the social cohesiveness within spotted hyaena clans. We also argue that our study supports previous suggestions that there may be individual variation within broader classes of rank, age and sex in the position of individual animals in social networks. © 2017 The Association for the Study of Animal Behaviour. Published by Elsevier Ltd. All rights reserved.
In carnivores, group living entails both costs and benefits to individuals, and the evolution of group living is predominantly associated with a need to defend a territory and associated resources, as well as the ability to cooperatively hunt larger prey (Creel & Macdonald, 1995; Gittleman, 1989; Macdonald, 1983 ; but see Dalerum, 2007 for an alternative view). Many group-living carnivores rely on complex social interactions among group members to maintain the cohesiveness of the social group. Social interactions among group members can therefore be critically important for the survival and fitness of many group-living species, including carnivores (Alexander, 1974) . Social network analysis provides a powerful tool for quantifying social interactions (reviewed by Croft, James, & Krause, 2007) . Analyses of interaction networks have, for instance, been used to identify key individuals in social groups (Lusseau, 2003) , the resilience of social groups to external perturbations (Flack, Krakauer, & de Waal, 2005) and the effects of social interactions on disease transmission (Weber et al., 2013) .
Resource abundance can influence several aspects of sociality in mammals. For instance, patchy resources combined with individual variation in movement patterns associated with such resources can influence both the density of social networks and the bond strength within them (Spiegel, Leu, Bull, & Sih, 2017) , the availability of food resources can influence social group sizes (Newsome, Ballard, Dickman, Fleming, van de Ven et al., 2013) , and limitations in critical resources can affect intragroup competition and subsequent aggressive encounters (Banks, Piggott, Stow, & Taylor, 2007) . Strong social bonds can, however, lead to increased tolerance for group members at patchy resources, although social bonds may not always be strong enough to overcome competition (Marshall, Carter, Ashford, Rowcliffe, & Cowlishaw, 2015) . Consequently, social ties have been observed to be weakened both during periods of low (Holekamp, Smith, Strelioff, Van Horn & Watts, 2012) and high
